Sensitive Detection of Cell Surface Membrane Proteins in Living Breast Cancer Cells Using Multicolor Fluorescence Microscopy with a Plasmonic Chip.
A plasmonic chip was applied to live cancer cell imaging. The epithelial cell adhesion molecule (EpCAM) is a surface marker that can be used to classify breast cancer cell lines into distinct differentiation states. EpCAM and the nuclei of two kinds of living breast cancer cells, MDA-MB231 and MCF-7, were stained with allophycocyanin (APC)-labeled anti-EpCAM antibody and 4',6-diamidino-2-phenylindole (DAPI), respectively, and the cells were scattered on either a plasmonic chip (metal-coated wavelength-scale grating substrate) or a control glass slide. Multicolor fluorescence microscopic imaging allowed fluorescence images of APC-EpCAM to be obtained on the plasmonic chip that were more than 10 times brighter compared with those on the glass slide. In contrast, in the fluorescence images of DAPI-stained nuclei, no difference in brightness was observed between substrates. The fluorescence enhancement of APC-EpCAM in the cell membrane in contact with the plasmonic chip is thought to be due to the excitation of APC molecules localized within the surface plasmon field. Analysis of the cross section of a fluorescence image revealed a distribution of EpCAM at a higher level of fluorescence in the center of the cell image because of contact between the cell membrane and the plasmonic chip. In contrast, fluorescence images of APC-EpCAM taken on a glass slide were so dark that only the outline of the cell was characterized. The plasmonic chip thus constitutes a simple and powerful tool for analyzing the distribution and kinetics of surface marker proteins in cell membranes contacting the chip.